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The Secret Life of Mary Lucy Miller

Her most daunting assignment, however,
is to establish the methods for chemically
separating, plating and counting the
fallout debris from Trinity, specifically for
this mysterious substance.

Many WACs are dating and falling in love. Time is critical. There is no room for

error. None of this has been done before.
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for her boyfriend to come home safely.

The plutonium secret: element
49
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http://int.lanl.gov/news/features/history/mary-lucy-miller-double-life.shtml Page 2 of 24



The Secret Life of Mary Lucy Miller 10/29/18, 10:45 AM

Joseph W. Kennedy Lild'.y Helmholz Richard W. Dodson

http://int.lanl.gov/news/features/history/mary-lucy-miller-double-life.shtml Page 3 of 24



The Secret Life of Mary Lucy Miller

Plutonium is the wildest card of the actinides because it displays
a range of unusual characteristics, including unpredictability in a
chemical environment, and it makes a poor metal.

Mary Lucy is tasked with making thin metal samples of plutonium
oxide (a stable ceramic material with a high melting point) — a
process she must develop and refine.

Plating plutonium involves trial and error; it must be done
uniformly and without contamination. Mary Lucy uses a plating
cell, and her lab is air conditioned to keep the dust out. The
platform for the sample will be nonreactive platinum. She coats a
platinum disk the size of a quarter with an aqueous solution of
plutonium and adds in other chemicals to form a plutonium layer,
which she converts to plutonium oxide by heating. All that
remains is a thin shiny sample of plutonium oxide on platinum. In
her June 12, 1944 preliminary two-page paper, “The Electrolytic
Preparation of Thin Films of Plutonium Oxide," she says the
process takes two to three hours.

Mary Lucy gives these plutonium oxide samples to the
experimentalists, who seek to understand the structure,
properties and reactivity of plutonium oxides so that plutonium
can be properly used in a weapon.

In the midst of this hectic time, Mary Lucy feels a strong tug from
home. In July, her father, a banker and a farmer, dies suddenly in
the family's Deansboro, New York, home. His obituary lists Mary
Lucy as a WAC member in service at Santa Fe, New Mexico. She
likely cannot leave for the funeral.

That same month, work on the plutonium gun program is
abandoned. Experiments proved that unlike uranium, plutonium
could not be used in a gun-type fission weapon because residual
impurities could not be completely removed. An alternate
method, implosion, must be developed if plutonium is to be used
in a bomb.

By August 1944, Director J. Robert Oppenheimer has reorganized
all laboratory work around the plutonium implosion problem.

A new danger is realized — plutonium poisoning from dust.
Plutonium is extremely toxic due to its radioactivity, especially
when inhaled. Those working with plutonium receive special
training, their labs are outfitted with venting hoods and air
monitors, they wear protective clothing and undergo nose swabs
and urine testing. Mary Lucy is working with wet solutions, and
once plated, the plutonium shouldn't flake off.

http://int.lanl.gov/news/features/history/mary-lucy-miller-double-life.shtml

10/29/18, 10:45 AM

Page 4 of 24



The Secret Life of Mary Lucy Miller

Project Y receives 51 grams of plutonium, which will be used in
more than 2,500 different experiments. Mary Lucy's thin foils
support these efforts. If a foil gets dirty, the researchers can
dissolve it and replate the purified plutonium.

By fall, the site for the Trinity test is selected. World War Il has
been raging for five years, and Project Y must demonstrate that
this highly experimental weapon works. Many at Project Y fear it
won't.

Kennedy is looking to Mary Lucy to create some of the laboratory
techniques and procedures for measuring the explosive power of
the world’s first plutonium bomb, nicknamed "the gadget" and
"Fat Man."

Calculations are being worked up on the behavior and effects of a
nuclear explosion, including "the probable fate of plutonium and
fission products in the ball of fire and smoke cloud ascending out
of it."

Physicist Herbert Anderson and his radiochemist colleagues
make plans to collect fallout debris from the crater under the
tower where the device will be detonated in the New Mexico
desert. The fallout samples cannot simply be swiped with a
Geiger counter. To get reliable measurements, the debris must be
separated into distinct parts (e.g., fission products, activation
products and residual actinides) that can be studied individually,
then all the data must be analyzed as a set.

Plutonium, uranium and fission products — all that information is
necessary to calculate explosive yield. Even though the bomb's
destructive power will be visible in the desert, they want to
quantify the energy output of their invention. Destructive impact
is qualitative and depends on the nature of what is being blown

up.

Experimentalists will need to know how much plutonium is
burned up in the blast, and Mary Lucy is busy refining the
plutonium methods.

e After tanks retrieve fallout samples, the plutonium is
chemically separated out from the fission products.

¢ Next, the separated plutonium is fixed on a platinum holder
and placed inside a counting machine. Nothing must
interfere between the counting machine (the detector) and
the alpha particles emitted from the plutonium.

¢ A counting machine filled will nitrogen measures the activity
of the post-detonation plutonium.

¢ Analysts combine the plutonium readings with information
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Sacrificing career for service
(and Bill Ransford)
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The mysterious exit: where is
ML on test day?
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On Aug. 9, 1945, "Fat Man" is dropped from a B-29 bomber on the
city of Nagasaki and the surrender of Japan is announced. Where
is Mary Lucy? How does she feel about it?

Like the others, Mary Lucy is congratulated for her service.

® In an Aug. 9 letter addressed to all military personnel of the
Manhattan Project, Maj. Gen. L.R. Groves, director of the
Manhattan Project, says: “You have every right to be proud
of the vital role which you have played in this development
which has culminated in the use in combat against Japan of
the greatest weapon man has ever forged. Our achievement
could not have been realized but for your individual effort.
The saving in American lives will be your reward.”

¢ All members of the WAC assigned to the Manhattan District
Project are sent a congratulatory letter from the Women'’s
Army Corps: “The security measures that still involve the
Manhattan District Project, the great responsibility that each
one of you will always have, set you apart as very special
and honored heroines in World War I1."

Joseph Kennedy, Mary Lucy's division leader, receives the Medal
for Merit in 1946 from President Harry Truman, awarded in
person by Gen. Groves. He is recognized for his “important part in
solving all phases of the many chemical problems involved in the
development and production of the bomb.”

Kennedy is recruited to lead the chemistry department of
Washington University in St. Louis and accepts with the condition
that he can bring the Los Alamos nuclear chemistry team with
him, including Mary Lucy's group leader Lindsay Helmholz.
Kennedy receives $400,000 from the Atomic Energy Commission
for his role in the discovery of plutonium. He dies at age 40 of
stomach cancer.

In 1946, Mary Lucy marries Bill. She re-launches her career, taking
a position as a research fellow at Stamford Research
Laboratories in Connecticut.

She has a big career in polymer chemistry and publishes
important papers. By the time Mary Lucy retires from the
American Cyanamid Company in 1969, her credits include more
than 40 articles in peer-reviewed journals, a 704-page book on the
structure of polymers and several patents.

In 1990, Mary Lucy dies at age 86 of leukemia, in Tallahassee,
Florida. She is buried at the Miller family plot in the Deansboro
Cemetery in Oneida County, New York. Bill dies six years later.
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Long-lived legacy shows up in
nuclear nonproliferation

KEEP READING
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applications relevant to nuclear forensic evidence examinations,
irradiation experiments and in-vitro bioassay for dosimetry
purposes, they say.

"We're using similar separation chemistry and we're using similar
plating techniques as developed in the Manhattan Project,’ Keksis
said. The plating method Mary Lucy described in her paper has
been refined and is a standard procedure. “It's a significant part of
what we do today,” said Hudston, a chemist who specializes in
alpha spectrometry.

When the Lab's plutonium workers provide urine samples, TA-48
scientists plate the plutonium out of the urine samples and count
the atoms to determine the workers' radiation exposure, Hudston
said.

A similar plating method is used for making targets for cross-
section measurements of plutonium and other actinides at the
Los Alamos Neutron Science Center.

"This analytical capability is a very important aspect of nuclear
nonproliferation," Keksis noted. For example, if a suspicious
material is interdicted by the United States or another country, a
chemical process similar to what Mary Lucy developed is used to
separate plutonium and electrodeposit the sample for counting.

Sleuthing out Mary Lucy's technical achievements

Though entrusted with the plutonium secret (and presumably
other secrets), Mary Lucy's technical contributions had been lost
to history.

When retired Chemistry Division Leader Alex Gancarz and Keksis
uncovered part of her legacy this year, they found two
declassified papers — one in which Mary Lucy describes the
method she developed for plutonium oxide; the other that shows
a sketch of the counting machine she may have used to do her
work.
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Timeline
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Before Project Y
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At Project Y
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1943

June 3: Authority granted to establish a Manhattan District
Women's Army Auxiliary Corps Detachment, for a unit of 75.
(Later authorized for unit of 425.) Enlisted women stationed
at Chicago; New York City; Los Alamos, New Mexico;
Washington, D.C.; and Pasco, Washington.

Mary Lucy Miller, a Private First Class in the Women's Army
Corps, arrived at Site Y in 1943. She was assigned to
Chemistry (C) Division.

Fall: The first plutonium arrived at Los Alamos from Oak
Ridge.

Aug. 24: WACs at Site Y are sworn into the regular Army.

1944

e Larger gram amounts of plutonium started arriving at Los

Alamos in early 1944. The world’s first significant piece of
plutonium metal was produced at D-Building at Los Alamos
in the spring of 1944.

June 12: M.L. Miller wrote a two-page paper, “The
Electrolytic Preparation of Thin Films of Plutonium Oxide
(preliminary)." Classification canceled Oct. 28, 1946. (In a
recent search at Los Alamos National Laboratory, this is the
only paper with M.L. Miller listed as an author. The final
paper could not be located.)

July 22: Mary Lucy'’s father died at age 68 in his Deanshoro
home, “after a day’s illness,” and a private funeral service
was held at home. At the time of his death, he was director
of two banks and operated a farm. He had been a principal
of Waterville High School for four years. He was a graduate
of Hamilton College, class of 1899, and received his
master’s degree in 1902. He was a member of the Phi Beta
Kappa Society and of Delta Upsilon fraternity. His obituary
lists “Mary Lucy, a member of the WAC, in service at Santa
Fe, N.M." as one of his three surviving daughters.

August: J. Robert Oppenheimer reorganized Project Y to
concentrate laboratory work on the plutonium implosion
problem. Scientists were not confident about the
complicated implosion or “Fat Man” design, which used
high explosives to compress a critical mass of plutonium:
symmetrical compression would increase the density of the
fissionable material and cause a critical reaction. A new
technical difficulty was discovered, the serious danger from
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After Project Y
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of surgical sutures.

May 2, 1946: Mary Lucy married William Blackburn
Ransford. She is 42. [Men of Science says 1948]

1965: Mary Lucy Miller (New York) filed patent with Henry
Joseph Fornasar. (United States Patent 3,390,067 granted
in 1968). Invention relates to novel surface-treated,
wettable, porous polytetrafluorocthylene felting material,
which is eminently suitable as a matrix for a variety of fuel
cells.

1966: Reinhold Publishing Corporation published “The
Structure of Polymers,” 704 pages, by M.L. Miller. Second in
the series “Polymer Science and Engineering,” sponsored by
the Society of Plastic Engineers.

1969: Filed a patent for a medical device (US3663288A)
under the name Mary Lucy Miller. Retired from Cyanamid.

1978: The WAC was disbanded; all units integrated with
male units.

1990: Mary Lucy died on May 24, 1990, of leukemia in
Tallahassee, Florida. She was 86 years old. She was buried
at the Miller family plot in Deansboro Cemetery in Oneida
County, New York.

1996: Bill Ransford died on Jan. 25 at age 89 of heart
failure. He was buried in the Deansboro Cemetery in Oneida
County, New York.

Author's Note: Mary Lucy Miller Ransford was my great
aunt. | never met her, but | heard intriguing stories about her
and Uncle Bill from my grandmother, Mary Ransford Rist,
who lived in St. Louis. We knew Mary Lucy was an
accomplished chemist who had served with the Women's
Army Corps at Los Alamos but we had no idea what she did
there. My grandmother was deeply disappointed that she
lost communication with Bill and Mary Lucy in their later
years. My search for Mary Lucy's story began in 2017 when
my relatives and | found her photo in the Lab’s Bradbury
Science Museum and mention of her in a book at the Los
Alamos History Museum.

With generous help from LANL historians and chemists, |
have uncovered some of Mary Lucy's most significant
technical contributions, which surprisingly are still valuable
today. Special thanks to Gus Keksis, Alex Gancarz, Roger
Meade, Ellen McGehee, John Moore, Alan Carr, Matthew
Hopkins, Josh Smith, Evelyn Bond, Darleane Hoffman and
John Musgrave. — Diana Del Mauro (CPA-CO)
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What the books say about her

¢ 1966: American Men of Science, Vol. 11: Physical and
Biological Sciences. "Dr. Mary L(ucy) Miller (Mrs. W.B.
Ransford). Physical and polymer chemistry;
electrochemistry." Her address is listed as 177 E. 75th St,,
New York, NY 10021.

® 1993: Los Alamos WAACs/WACs: World War Il, 1943-1946,
by Iris Y. Bell. Mary Lucy Miller's barracks mate, Grace
Jarboe, helped with the book. “At Los Alamos, Mary became
an Alternate Group Leader in the Chemical and
Metallurgical Division of the Technical Area. It has been
said of her that when she spoke at the seminars, people
listened.”

e 1999: Their Day in the Sun: Women of the Manhattan
Project, by Caroline Herzenberg and Howes Ruth. “Probably
the most accomplished scientist among the WACs
stationed at Los Alamos was Mary Lucy Miller, a physical
and polymer chemist. ... She was only a private, and though
she was offered a military rank suitable to her new
responsibility, she refused all promotion as a matter of
principle, though she seems to have welcomed a leadership
role in the laboratory.”

e 2004: The Women of Project Y: Working at the Birthplace
of the Bomb, Los Alamos, New Mexico, 1942-1946,
master’s thesis by LANL historian Ellen McGehee. (LA-UR-
04-1268) “Miller worked on the preparation of thin foils of
metals that she felt were ‘of particular importance in
fundamental research and project development.”

e 2004: OUR MOTHER'S WAR: American Women at Home
and at the Front During World War II, by Emily Yellin. “A few
WACs with scientific qualifications also served at Los
Alamos. Most were chemists, including Mary Lucy Miller,
who had a PhD from Columbia University. She became the
head of one of the chemistry labs at Los Alamos.”

e 2010: The Madame Curie complex: The hidden history of
women in science, by Julie Des Jardins. In Chapter 4,
“Those Science Made Invisible: Finding the Women of the
Manhattan Project,” she mentions “Mary Miller” in a section
called “The Woman Scientist as Oxymoron: The Distortion
of Historical Memory.” “Mary Miller would likely have
received more credit as a group leader at Los Alamos had
her PhD in physical chemistry not been obscured by her low
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